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1. OGuue cBeeHUs 0 TUCHUIUIMHE (MOIYJIE).

1. O6mue cBeaeHUs O JUCHUIUINHE (MOTYJIE).

[ensamu ocBoeHUsT y4eOHOM NUCIUIUIMHBI “MaTeMaTuka ~ sSBJISIFOTCS

* OCBOCHME CTYJICHTAMH OCHOB 3HAHMI B 00JIACTH MaTEMaTUYECKOIO aHAJIN3a,
HEOOXOMMBIX JIJIS PEIICHHUS 3a7]a9 HHKEHEPHO-MATEeMaTHIEeCKOTO COJIEPIKAHMS,

* pa3BUTHE JIOTUYECKOTO M aJTOPUTMUYECKOTO MBIIUJICHUS, HaBBIKOB
MOCTAaHOBKH U pellleHus 3a1a4 AuddepeHInaIbHOro 1 HHTErpajibHOrO0 HCUUCIICHUS;

* TMOCTPOEHUE MaTeMaTHYEeCKUX MOJeNed JJid pEeIICHUS MPUKIaJIHBIX
WHXCHEPHBIX 33]1a4;

* 1aTh CTYJICHTaM OCHOBBI TEOPETUYECKUX 3HAHUN W MPUKIIATHBIX HABHIKOB
MPUMEHEHUSI BEPOSITHOCTHBIX U CTATUCTUYECKUX METOJOB U MOJIEEH, TOATOTOBUTD
K HCIOJIb30BAHUIO 3TUX METOJOB MJis pa3pabOTKUM U NPUHATUS 3(P(HEKTUBHBIX
OpPraHU3allMOHHBIX M YIPABICHUYECKUX PEIICHWM, MOBBICUTH OOIIUMNA YpPOBEHBb
MaTeMaTUYECKOU KYJIbTYPHI.

3agayamMu OCBOEHUS JHUCLUIUIMHBI SIBISETCS BJIaJCHUE METOJAMU JIMHEUHOM
anreOpbl, MATEMATUYECKOTO aHAIN3a, TEOPUEH BEPOSITHOCTEH.

2. [Inanupyembie pe3yibTaThl 00YUEHUS MO TUCHUILTHHE (MOJIYIIIO).

Ilepeuenp GopMUPYEMBIX pe3yJbTAaTOB OCBOSCHHS  00pa3oBaTeIbHOU
porpamMmsbl (KOMIIETEHIIMI) B pe3ysbTaTe 00y4eHHUs 10 AUCLUIUIUHE (MOAYIIO):

OIIK-1 - CnocobeH pemaTh WHXXEHEpHbIE 3aJladyd B MPO(ECcCHOHATBHON
NeATEIbHOCTH C UCIOJIb30BAaHUEM METOJ0B €CTECTBEHHBIX HAYK, MATEMATUYECKOIO
aHaJIM3a U MOJIEIIMPOBAHMUS.

OOyuenue 1O JUCHUIUIHHE (MOJYJI0) TMpeArnojiaraeT, 4YTo IO €ro
pe3ynbTatam o0ydaronuiics OyaeT:

3HaTh:

OCHOBHBIC TIOHATHS, COJEpPKAHUE YTBEPKACHUW U CICACTBUH U3 HUX,
UCIIOJB3YEeMBbIX IS OOOCHOBaHUSI BBIOMPAEMBIX MaTeMaTHYECKUX METOOB
pelieHus 3aa4 yIpaBJICHUSI.

YMmeTh:
HpI/IMeHﬂTI) HOJ'Iy‘-IeHHBIe 3HAHHS 110 AWCHHUIIIIMHE HpI/I dHaJINn3¢ CHOCO6OB
peI]_IeHI/IH IIOCTABJICHHBIX 3ad/1a4.

Baangern:

HaBbikamMu  pemieHMsi OCHOBHBIX — 33Jad  MAaTE€MaTHUYECKOTO  aHAJIU3a;
CIIOCOOHOCTBIO TMPOU3BOIAUTH CAMOCTOSITEIBHBIM BBHIOOP METOJAOB U CIHOCOOOB
pELICHUS.



3. O0beM AUCIUILIUHBI (MOIYJIS).
3.1. O6mias Tpy10eMKOCTb JTUCHUIUIUHBI (MOIYJIA).

OO6mast TpyAOEMKOCTh AUCHUIUIMHBL (Moayns) coctaBisger 11 3.e. (396
aKaJIeMUYECKHUX yaca(oB).

3.2. OOwvem mucuuIUIMHBI (MOAynsi) B (OpMe KOHTAaKTHOM pabOThI
oOyJarommxcss ¢ MEJaroTHYeCKUMH  padOTHHKaAaMU W (WIH)  JIUIAMH,
IPUBJIEKAEMBIMH K pean3ainun 00pa3oBaTelIbHOM MporpaMMbl Ha UHBIX YCIOBUSX,
IIPU [IPOBEJICHUH YUEOHBIX 3aHATUM:

KonmuectBo yacos
Tun y4eOHBIX 3aHSTHIT Beero Cemectp
Nel | Ne2 | Ne3 | Ne4
KonrtaktHas paboTa mpu npoBeNeHIH yUeOHBIX 3aHATHH (BCETO): 224 64 64 64 32
B ToMm gncne:
3aHATHSA JIEKIIHOHHOTO THIIA 112 32 32 32 16
3aHATUSA CEMUHAPCKOTO TUMA 112 32 32 32 16

3.3. O0beM AUCHMIUIMHBI (MOIYJisA) B (OpME CaMOCTOATEIbHON padOThI
oOydJarommxcs, a Takke B (QopMe KOHTAKTHOM pabOThl OOYyYarolmUXCs C
MeJarorn4eckuMy paboTHUKaMH U (W) JUIIAMU, TIPUBJICKAEMBIMHU K peaTn3aluu
oOpa3oBaTeNpHOM  NIpOrpaMMbl Ha  HHBIX  YCJIOBMSIX, IpU  IPOBEIECHUU
MPOMEKYTOUYHOM aTTECTALMKU cOCTaBisieT 172 akageMuyeckux daca (0B).

3.4. Ilpu oOydeHun 1Mo MHIWBUIYaTbHOMY y4eOHOMY TUIaHy, B TOM YHCIIE TIPU
YCKOPEHHOM OOy4YeHUHU, 00beM TUCHUIUIUHBI (MOJYJISI) MOXKET OBITh peaqn30BaH
MOJIHOCTHIO B (DOpME CaMOCTOSITENIbHON paboThl 00yJaronuxcs, a Takke B Ghopme
KOHTAaKTHOW pabOThl OOyYaronuxcsi ¢ MeAarorunuecKuMu paboTHUKAMU U (WIJIH)
JUIAMU, TIPUBJICKAEMBIMHU K pealu3aiii 00pa30BaTEIbHONW MPOTrpaMMbl Ha WHBIX
YCIJIOBUSIX, TIPH MPOBEJCHUU TTPOMEKYTOUHOM aTTECTAIINH.

4. ConepxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a”HATHA TEKIIMOHHOTO THUIIA.

/ TeMmaTuka JIEKIIMOHHBIX 3aHATUH / KpaTKO€ COACPKaHnC
/11

1 |DneMeHTHI TMHEHHOUN anreOphl.
ITonstue matpunpl. JletictBus Haa Matpuriamu. OnpeenuTeny n-Horo nopsiaka. CBolicTa. Berauciaenne
oIpesenuTeNeil n-HOoro NopsaKa.




TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

DJeMeHTHI JINHEHHOH anreOpsl.
Panr marpunsl. Pemenue cucteM ypaBHEHUH.

DJIEMEHTHI BEKTOPHOU alreOphI.
ITonsiTue BCKTOpA. ﬂeﬁCTBHH HaJl BEKTOpaMHu. HpOCKIII/IH BCKTOpPA Ha OChb. HanpaannomHe KOCHHYCBI.

DNeMEHTHI BEKTOPHOH anreOphl.
CkassipHOe Ipon3BeicHNHe BEKTOPOB. BekropHoe nmpousseaenne. CMEIIaHHOE IPOU3BEACHAUE BEKTOPOB.

BBenenue B anann3.YucnoBrle MHOXKECTBA.
HaTypam,HHe, OCJIbIC, paI_II/IOHaJ'IBHLIC nu ,HeﬁCTBHTeHbHBIe quca.

BBeI[eHI/IC B a”Haim3. KoMInIekcHBIE YHCa.

KomruiekcHble uncia u qeicTBus ¢ HuMu. M300pakeHre KOMITICKCHBIX YHACEN Ha IIOCKOCTH. MOoyib 1
apryMEHT KOMIUICKCHOTO Yncia. Anredpandeckas H TpUroHOMeTpudeckas (POpMbl KOMILICKCHOTO YHUCIIA.
ITokazarenbHas popma KoMIUieKCHOTo uncia. @opmysia Diinepa. KopHU U3 KOMIUIEKCHBIX YHCEIL.

[penen pynkuuu.
[onsarue gpynkiun. Coiicta. CrioxxHast, oOpatHas Gpynkus. [Torstue mocnenoarensHOCTH. [Ipenen
MIOCJICI0BATENIBHOCTH.

[Tpenen pynkumm.
Ipenen Gpyukiuu (npeaen GyHKIUH B TOYKE; OJHOCTOPOHHUE MPEIEbl; npeaei QyHKIIMA B OCCKOHEYHOCTH;
OeckoHeuHO OosbInast (QyHKIU)

[Tpenen pynkuuu

BeckoHevHO Malible YHKIUH.

PackpriTue HeonpenenenHocte. [IepBblil 1 BTOPOil 3aMevaTenbHbIe Ipe/esbl. DKBHBAJICHTHBIC OECKOHEYHO
Mauble (yHKINH.

10

[Ipenen pyukiun.

HenpepbiBaocts GyHnkunu. Touku paspsiBa.

11

Huddepenunanbaoe ucurciaeHne GyHKINN OJHON epeMEHHOM.

ITonsaTue mpousBoaHON GyHKINU.MexaHN4eCKHUi 1 TeOMETPHUYECKUI CMBICH Mpou3BoIHON. Tabmuma
MPOU3BOIHBIX. [IpaBuiia BEIYUCICHHS IPOM3BOAHBIX. [Ipon3BoHast ciiokHOM GyHKIuu. Juddepermnnan
(hyHKIHM.

12

HuddepennmanbHoe ucyucienne QyHKIUNU OJHON TePEMEHHOM.
[IprMeHeHMe IepBOM IPOU3BOTHON K UCCIICIOBAHUIO (DYHKIIHH.

13

Juddepenumanbaoe ucurciaeHne GyHKINUN OJJHON MepeMEHHOM.
[TpumeHeHne BTOPOH MPOM3BOIHOM K UCCIEOBAHUIO (DYHKIMNA. ACUMITOTHI rpauka QyHKIHHA.
OO6mas cxema uccienoBaHus GyHKIIUH ¢ TOMOIIBI0 TPOU3BOTHOM.

14

JuddepennnanbHoe ncuuciaeHne GyHKIUHU IBYX EPEMEHHBIX.
IlonsTre (byHKIH/II/I HECKOJIbKUX NNEPEMCHHBIX. O6nacth OInpeac/ICHUd, MMPCaACI U HENPEPBIBHOCTH q)yHKIII/II/I
HCECKOJIbKUX NTEPEMECHHBIX. HaxomzerI/Ie MMPpOU3BOJAHBIX OT (byHKL[I/II/I HECKOJIbKUX NEPEMECHHDBIX

15

HuddepennnanbHoe ncHUCIeHUE PYHKIIMH IBYX NEPEMEHHBIX.

Homnuenii nuddepennuan pynkuun. [Ipumenenue nonHoro tuddepeniyana K npToIMKeHHBIM
BBIYUMCIICHHSIM.

KacaTenpHas IIIOCKOCTh U HOPMaJIb K TIOBEPXHOCTH.

16

Juddepenunanbaoe ucuuciaeHne GyHKINUU IBYX EPEMEHHBIX.

TTonnerit nuddepennman hynknuu. [Ipumenenue momHoro aAuddepennrana K mpTOIUKSHHBIM
BBIUMCIICHUSIM.

KacatenpHast II0CKOCTh M HOPMAITh K TIOBEPXHOCTH. DKCTPeMyM (YHKIIHU JIBYX EPEMCHHBIX.

17

OrnpenesieHHbIN 1 HEONPEAEICHHBI HHTETPAJIBI.

OnpeneneHus NepBoOOpa3HON (HYHKIIMU U HEOMPECICHHOTO nHTerpaia. OCHOBHBIC CBOMCTBA
HEOTIpeAeIEHHOTO HHTeTrpaia. Tabiuia OCHOBHBIX HHTETpaioB. HemocpeacTBeHHOE HHTETpUpoBaHie. MeTo
IMOACTaAaHOBKH. MCTOI[ HWHTCTPUPOBAHUSA 110 YaCTAM.




TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

/11
18 |OmnpeneneHHBI U HEOTPEACICHHBI HHTETPAIBI.
Paznoxenue paHHOHaHLHOﬁ q)yHKHI/II/I Ha 3JICMCHTAapPHBIC Z[pO6I/I, HUHTETPUPOBAHUC pAIITMOHAJIBHBIX L[p06e171.
19 |OnpeneneHHBIN 1 HEONIPEACICHHBI HHTETPAJIBI.
WHTerpupoBanue HppannoHaIBHBIX QyHKIMH. MHTErpupoBaHne TPUTOHOMETPUUECKUX (DYHKLUI.
20 |OnpenenceHHBIN U HEONPEACTICHHBIN HHTETPAIL.
3amaun, MPUBOMSIINE K TOHATHIO ONPEICIICHHOTO HHTerpasa. [IoHATHe U CBOHCTBA OTIpPeNeIeHHOTO
UHTETpasia. Bpuncienyre onpeeneHHoro HHTerpaia.
21 |OnpeneHHBIN U HEOTIPEICICHHBIA HHTETPAJIbI.
TTonsiTe HECOOCTBEHHOTO HHTETpaJia. HpI/I3HaK CXOJUMOCTH HECOOCTBEHHBIX HUHTETPAJIOB.
BrrurciieHue mionaau miockux Quryp.
22 |JIBOiHOI MHTETpAJL.
[TonsiTue nBoitHOTrO MHTErpana. CBoiicTBa. Briuncienue nBoWHOro UHTErpaia. PaccraHoBka npesenon
HUHTCTPUPOBAHMS. I[BOﬁHBIe HWHTCTPAJIbI B ITIOJISIPHBIX KOOpAWHATAX.
23 |/IBoitHOI WHTETpAJL.
IIpunoxenue IBOMHOIO UHTETpaIa.
24  (YucnoBble psIbL.
YucnoBoi psiisl (OCHOBHBIE IOHATHS, P T€OMETPUIECKOil mporpeccun, He0OXOAUMBINA IPU3HAK
CXOJMMOCTH YHUCIIOBOTO Psijia, TAPMOHUUYECKUHN PSNI).
25 (YucnoBbie psIbL.
[Ipm3HAKHE CXOAUMOCTH 3HAKOIIOJIOKHUTEIBHEIX psinoB. [Ipu3nak cpaBHenus [Ipu3nak Janambepa [IpusHak
Kommu (paagnkanbHBIN, HHTETPATBHBIN).
26 [YucioBbIe psAIBbL.
3HaKOHCpeMeHHLIG PAABL U 3BHAKOUCPEAYOIIUECS PAAbI
27 |DyHKIMOHATBHBIC PSIBL.
CTeHeHHI)Ie PpAOBL. CXO,E[I/IMOCTL CTCTICHHBIX PAI0B.
28 |DyHKIIMOHATBHBIC PSIBL.
PasnoxeHne GyHKINU B CTETICHHBIC PSIBL.
29 |DyHKIIMOHAIBHBIC PSIBL.
Psnp1 Oypee.
30 |DyHKIIMOHATBHBIC PSIBL.
Paznoxenue Gpynkunu B psag Oypee.
31 |DyHKIMOHATBHBIC PSIBIL.
Paznoxxenue ¢pyHkunu B psg @ypoe.
32 |OyHKIMOHAJBHBIE PSIJIbIL.
KommekcHast popma psina Dypee.
33 |OyHKIMOHATBHBIE PSIJIbL.
Murerpan @ypee.
34 |DyHKIIMOHATBHBIC PSIBL.
HNurerpan @ypee
35 |duddepennnanbabie ypaBHEHHUS.
O6IIII/IC CBCACHUS O HI/Iq)(l)CpeHHI/IaHBHI)IX YpaBHCHUAX (OCHOBHI)IG MOHATHA; 3aJa4r, NPUBOAAIINC K TOHATUIO
HI/I(I). ypaBHCHHﬁ).I[I/I(i)(l)epeHHI/IaﬂbHLIC YpaBHCHUS C PA3ACIIAIOIIUMU IIEPEMEHHBIMHU
36 |duddepennnanbabie ypaBHEHHUS.
OnHoponHbie AuddepeHnranbHble ypaBHeHUs. JInHelHbIe ypaBHEHWSI.
37 |Auddepenunanbupie ypaBHEHHUS.

Ionstne muddepeHnraIbHBIX ypaBHEHNH BRICIINX MOPSIAKOB. THIIBI ypaBHEHHUH BBICIIIUX TOPSIIKOB,
JIOITYCKAOIUX TOHIKEHUE MOPSAKA.




/o

TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

38

JuddepeHumanbapie ypaBHEHHS.
Jluneiinsle ogHOpOAHBIE MU depeHIanbHble ypaBHEHHS BTOPOTO HOPS/KA C TOCTOSIHHBIMH
k03¢ dpuLneHTaMu.

39

Huddepennmanbpabie ypaBHEHUS.
HeO}IHOpOHHLIe JIMHEHMHBIE nn(l)(bepeﬂunanbﬂme YpaBHCHUA C TIOCTOAHHBIMU KOB(i)(i)I/IHI/IeHTaMI/I.

40

Cryuaiiabpie COOBITHSI.

[onsarue coygaitHoro coosrtus. [IpocTpancTBO AMeMeHTapHBIX COOBITHIH. COCTaBHBIE COOBITHS, AEHCTBUS
HaJ COOBITHSIMH. AnreOpa COOBITHIA Kak 0JHa U3 HHTepHpeTanunii anreopsr byns. Jluarpammer Benna.
Kitaccnueckoe, CTaTHCTHYECKOE U TEOMETPUYECKOE ONpeielieHHe BepoaTHOCTH. [IoHsaTHe 00
AKCHOMAaTHYECKOM OIpEeIeIeHUH BEPOSTHOCTH.

41

CrnyyaiiHble COOBITHSL.
OCHOBHBIE KOMOWHATOPHBIE OOBEKTHI: IEPECTAHOBKH, Pa3MEIIeHH s, coueTaHus1, pa3ouenus. Vicrnonp3zoBaHue
METOZ0B KOMOUHATOPUKH B TEOPHH BEPOSATHOCTEH.

42

Crny4daiiabie cOOBITHS
TeopeMmbl CIIOKEHNS © YMHOKEHHS BEPOATHOCTEH. Y clI0BHAs BepOATHOCTh.DOpMyia ITOTHOM BEPOSITHOCTH U
thopmyna baiteca. @opmyna beprymmm.

43

CrnyyaiiHble COOBITHSL.
JlokanbHas 1 uHTErpanbHas TeopeMsbl Jlamnaca. OTKIOHEHHE OTHOCUTEIBHON YaCTOTHI OT MOCTOSTHHOM
BEPOSATHOCTH B HE3aBUCHUMBIX UCIIBITAHUAX.

44

CiyuliHble BEJIMYMHBI.
[onsTne 06 omHOMEPHOH ciy4aiiHOW BennduHe. JJUCKpeTHBIE CIyJYaifHbIe BEIMIUHBL. 3aKOH pacpeIeIeHUs
JIUCKPETHOM cilydaiiHOH BennyuHbl. DyHKLKS pacpeesieHus U ee CBOICTBA.

45

Crny4aifHble BETMYUHBI.
HCHpepLIBHBIe CHy‘IaﬁHLIC BCJIMYUHBI. chHK]_II/IH IUIOTHOCTH PACIIPEACIICHUA U €€ CBOMCTBA.

46

CriyualiHbple BETUUHHBI.
HenpepriBHble cilydaiinble Bequ4uHbl. OyHKIUSA IVIOTHOCTU PACIPENEICHUSI U €€ CBOMCTBA.

47

Crnyyaiinble BeTMYUHBI.

Cas13p Mex 1y anddepeHINaIbHON 1 HHTETpaIbHON QYHKIMEH pactpeneneHus. PaBHoMepHOe, HOpMabHOE,
MOKa3aTeJIbHOE paclpeiesieHue.

48

Crny4aifHble BETMYUHBI.

YncnoBble XapaKTEPUCTHKH CIIydaiHBIX BEJIIMUMH (MaTeMaTHIECKOE OXKHIAHUE, TUCTIEPCHs], CpeTHEe
KBaJ[paTHYECKOE OTKJIOHEHHE, Ha4aJIbHbIE ¥ [IEHTPAJIbHbIe MOMEHTHI, MOJIa, MeJIaHa, KO3 (QUIHEHTHI
aCHMMETPHH U JKCIECCa) U MX CBONCTBA.

4.2. 3aHATHS CEMUHAPCKOTO THIIA.

[IpakTrueckue 3aHATHS

TemaTuka MPAKTUYCCKUX 3aHSATHI/ KpaTKoO€ COACPIKAHUC

DJeMeHTHI JIMHEHHOHN anreOpsl
ITonsitue marpunpl. JerictBus Haa Matpuiamu. Onpenenurenu n-Horo nopsiaka. Cpoiictsa. Beruncienue
OnpeeNIuTeNeH N-HOTro NOPsIKa.

DneMEeHTHI JINHEWHOU anreOpshl.

Panr marpunpl. Pemenue cucteM ypaBHEHUH.

DJeMEHT BEeKTOPHOI! anreOphl.

Tlonstue Bextopa. JelictBus Haa Bekropamu. [Ipoekius BekTopa Ha ock. Hampagsisitonine KOCHHYChI

DJeMeHTBl BEKTOPHOH anreOphl.




TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE

CxaJsipHOE IPOM3BEACHHE BEKTOPOB. BekTopHOE npomnsBenenne. CMeIIaHHOE NPOU3BEICHHE BEKTOPOB.

BBCI[GHI/IC B aHanu3.YncIIOBbIe MHOMKECTBA.
HaTypaJ'II)HI)Ie, 1eJiblC, palluOHAJIbHBIC U JNCHCTBUTEIIbHBIC YHCIIA.

BBeI[eHI/IC B aHAJIN3.

KommutekcHble uncna u aeictBus ¢ HuMu. M300pakeHre KOMITIEKCHBIX YHCEN Ha INIOCKOCTH. MoTyih 1
apryMeHT KOMIUICKCHOTO Yncia. Anredpandeckasi H TPUTOHOMETprUIecKast (OpMBl KOMIDIEKCHOTO YHCTIA.
[ToxazaTtenpHas popma KoMIuiekcHOro yncia. @opmyna Ditnepa. KopHr 13 KOMIDIEKCHBIX YHCEIL.

[Ipenen hyHkmm.
[onstue pynkunu. CoiicTa. CrioxHasi, oOpatHas GpyHkuus. [lonsTue nocnenosarensHocTH. [Ipenen
noCJICA0BATCIIBHOCTH.

[Tpenen pynkumm.
[penen dynkmy (npeaen GyHKIUH B TOYKE; OXHOCTOPOHHHE MPENeIIbl; pene pyHKIHN B OECKOHEYHOCTH;
OeckoHeuHO OobmIast QYHKITHS).

[Ipenen pynkiun.

BeckoneuHo Manble GyHKIMN

PackpriTre HeonpenenenHocTel. [IepBblii n BTOpoii 3aMedaTeNbHbIE Tpeielibl. DKBUBaJICHTHbIE OECKOHEYHO
Maible (PYHKIUH.

10

[Ipenen pyHkuMMu OAHON EpEMEHHOM.
HenpepsiBaocts pyHnkunu. Touku paspseia.

11

[IpousBoaHas GyHKINU OAHOM MEPEMEHHON.

IMonsrue npon3BoaHOM HyHKIMHA. MeXaHHIECKUIA U TECOMETPHUICCKUI CMBICT MPpou3BoaHoMH. Tabmumma
npon3BoHbIX. [IpaBuiia BEIYMCICHUS TPOM3BOAHBIX. [Ipon3BoaHas cnoxuol GpyHknmu. Anddepeniman
(hyHKIHM.

12

[Tpon3BoHas PyHKIIMU OJHOM MEpeMEeHHOM.
[TpumeHeHue nepBoii MPOU3BOIHOM K UCCIIEA0BAHNIO (DYyHKINMIL.

13

[Tpo3BosHas GYHKIMU OAHOI MepeMeHHOM.
[IprmMeHeHre BTOPOI MPOU3BOAHON K UCCIICAOBAHUIO (DYHKIHA. ACHMITOTHI Tpaduka () yHKITHHA.
OO1mas cxema uccie1oBaHus QYHKIMH C TOMOIIBIO TPONU3BOIHOM.

14

[IpousBonHas GyHKIUU IBYX [IEPEMEHHBIX.
[NonsTHe QyHKINU HECKONBKNX NepeMeHHbIX. O0IacTb onpeaeneHus, npeaes U HelPepbIBHOCT (QyHKIIUH
HECKOJIbKUX NepeMeHHbIX. HaxoxxaeHue Mpon3BOAHBIX OT ()YHKIUH HECKOIBKUX NEPEMEHHBIX.

15

[TpousBoaHas GYHKIMH IBYX MEPEMEHHBIX.

[onuerit muddepennman Gyukiun. [Ipumenenue nonHoro auddepenuana K TpTOIMKSHHBIM
BBIUMCIICHUSIM.

KacarenpHast i10cKOCTh 1 HOpMaib K IOBEPXHOCTH.

OkcTpeMyM (QYHKIMH ABYX MEPEMEHHBIX.

16

[TpousBoaHas GYHKIMH IBYX NEPEMEHHBIX.
OKkcTpeMyM (QYHKIHH IBYX IT€PEMEHHBIX.

17

OHpCI[GJ'IGHHLIfI N HCOIIPCACIICHHBIC HHTCTPAJIbI.

Onpenenenus nepBooOpa3HOr (YHKIIUU ¥ HEOTIpEIeIeHHOTO nHTerpana. OCHOBHBIE CBOMCTBA
HEOoIpe/IelICHHOr0 HHTerpaia. Tabnuiia OCHOBHBIX MHTErpasioB. HemocpeacTBeHHOe MHTErpUpoBaHue. MeTon
IIOACTAaHOBKH. MGTO]I HWHTCTPUPOBAHUA 110 YaCTAM.

18

OmnpeneneHHble U HEONpeAeIeHHbIE HHTETPaIbI.
Paznoxxenne pannoHaibHON QYyHKIMH Ha 3JIEMEHTApHBIE IpOOU, HHTErPUPOBaHNE PallMOHAIBHBIX IPOOEH.

19

OnpeneneHHbIe U HEONPEIEICHHBIE HHTETPAJIBI.
HHTerpupoBanne UppamoHaIbHBIX QYHKINA. HTETpUpOBaHNe TPUTOHOMETPUIECKIX (HDYHKITHH.

20

OHpeI[eHeHHBIe 1 HCONPCACIICHHBIC NHTCTPAJIbI.
3amauu, MPUBOSIINE K MOHATHIO ONPEACIICHHOTO HHTerpasa. [IoHATHE n CBOHCTBA ONIpeNeIeHHOrO
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MHTETpaja. Beraucinenne onpeneneHHOro HHTErpana.

21

OHpe,I[CJ'ICHHBIe N HCONIPCACIICHHBIC NHTCTPAJIbI.
Ionstre HecOOCTBEHHOTO MHTErpana. [Ipu3HaK CXO0IUMOCTH HECOOCTBEHHBIX MHTETPAJIOB.
Brrurciienue mionaau miockux Guryp.

22

JIBOWHOI UHTErpal.
Ionsrue nBoitHOTO MHTETpana. CBoiicTBa. Brrumcienne nBoiHOTO HHTErpana. PacctaHOBKa mpeeon
MHTETpUpOBaHus. J|BOWHBIE HHTErPalbl B MOSIPHBIX KOOPANHATAX.

23

JIBOIiHOM MHTErpaI.
IIpunoxenue 1BOMHOIO UHTETpaIA.

24

YucnoBele psibl
YucnoBoi psiiel (OCHOBHBIE IOHATHS, PSJI TE€OMETPUYECKOil mporpeccun, He0OXOAUMBINA IPU3HAK
CXOJMIMOCTH YHCIIOBOTO psifia, TAPMOHUYECKHUN Psx).

25

YHucnoBblie psabI.
[Ipu3HaKy CXOAMMOCTH 3HAKOIIOJIOXKUTEIBHEIX pAnoB. [Ipu3Hak cpaBHeHus [IpusHak Janambepa [Ipusnak
Komm (paankanbHbIN, HHTETPATBHBIN).

26

YucnoBbie pAAbL.
3HaKOIepeMEHHBIE PABI  3HAKOYEPEAYIOIIUECS PSIIBL.

27

OYHKIIMOHATIBHBIE PSJIBI.
CrerneHHbIe PpsAABL. CXO,I[I/IMOCTL CTCIICHHBIX PANOB.

28

(DYHKHI/IOHB.JII)HI)IC pAABIL.
Paznoxxenne GpyHKINU B CTENICHHBIC PSIIBL.

29

OyHKIHUOHAIBHBIE PSAIBI.
Psner @ypoe.

30

DYHKIMOHATIbHBIE PSIIbIL.
Paznoxenue Gpynkunu B psag Oypee.

31

CDYHKIII/IOHaJ'IBHI)IC pAABbIL.
Paznoxxenne GpyHknuu B psag Oypoe.

32

D yHKIUOHAIBHBIE PSBI.
Komruiexchast popma psiiel Dypbe.

33

DyHKIMOHAJIBHBIE PAIBI.
Wuterpan @ypne

34

CDYHKIII/IOHaJ'IBHI)IC pAABIL.
Wuterpan @ypse.

35

Huddepenunanbable ypaBHEHUS
O6mue cBepenus o AudpdepeHIINaIbHBIX YpaBHEHUAX (OCHOBHBIE MOHSTHS; 3aJa4H, TPUBOASAIINE K ITOHSATHIO
mud. ypasHeHni). nddepeHnnansaple ypaBHEHUS ¢ pa3AeIIIOIIUMH TePEMEHHBIMH.

36

JuddepeHnmanbHble ypaBHEHHS.
OnHoponubie AuddepeHnuansabie ypaBaeHus. Jlnnelinsie quddhepeHnnansuble ypaBHSHUS.

37

JuddepennnanbHbpie ypaBHEHUS.
[NonsTre muddepeHranbHBIX ypaBHEHUH BBICIIMX MOPSIKOB. THIBI ypaBHEHHH BBICIINX HOPSIKOB,
JOIMYCKAONIUX NOHWKXCHUC IMMOPAAKaA.

38

JuddepennnanbHbpie ypaBHEHUS.
Jluneitapie ogqHOpOIHBIE MU HepeHIATLHBIE YPaBHEHUS BTOPOTO TOPSIAKA C TOCTOSHHBIMH
Ko unrneHTamu.

39

Juddepennmanbable ypaBHEHHS.
Heonnopoausle tnHeliHbie qud dhepeHIranbHbIe YPaBHEHUS ¢ TOCTOSTHHBIMU KO3 GUITUEHTAMH.

40

CryqaifHpie COOBITHS.
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[onsarue caygaitaoro coowrTs. [IpocTpancTBO 3MeMeHTapHBIX COOBITHIH. COoCcTaBHBIE COOBITHS, IEHCTBHS
HaJ coOBITHAMU. AnreOpa coOBITHI Kak 0JJHa U3 HHTeppeTauuii anreopsr byns. lnarpammer Benna.
Kiaccuueckoe, cTaTHCTHYECKOE U FeOMETpUUECcKOe opeeneHne BepoaTHocTH. [IonsaTue 06
AKCHOMAaTHYECKOM OIpEIeIeHUH BEPOSTHOCTH.

41

CnyqaifHble COOBITHS.
OcHOBHBIE KOMOMHATOPHBIE OOBEKTHI: IEPECTAHOBKH, Pa3MEIIeHH, COYeTaH!s, pa3OueHns. Vcnonap3oBaHue
METOZ0B KOMOWHATOPUKH B TEOPHH BEPOSITHOCTEH.

42

Crnyuaiiapie COOBITHSI.
TeopeMbl CI0KEHUS U YMHOKEHUS BEPOSATHOCTEN. Y clIOBHAs BEPOATHOCTh. DOpMyJia OJIHON BEPOATHOCTH U
¢dopmyna baiieca. ®opmyra bepuymu.

43

CnyqaifHpie COOBITHS.
JlokanbHas 1 uHTErpanbHas TeopeMsl Jlammaca. OTKIOHEHHUE OTHOCUTEIHHON YaCTOTHI OT MOCTOSTHHOM
BEPOSATHOCTH B HE3aBUCHUMBIX UCIIBITAHUAX.

44

Cry4aifHble BEJIMYUHBI.
[onstne 06 omHOMEpHOH ciy4yaliHON BenmnunHe. [IFCKpETHBIC CIyqdaliHbIe BETHINHBL

45

Ciy4aifHble BEJIMYUHBI.
3aKoH pacnpe/esieHus: JUCKPETHOM ciiyuaitHOM BenuuuHbl. OYHKIUS paclpeesieHus U ee
cBoiicTBa. buHoMuanbpHOE pacnpenenenue, pacnpenenenue llyaccona.

46

CiyyaliHple BETUYHHBI.
HenpepriBHble citydaiinble Beu4uHbl. OyHKIUSA IVIOTHOCTU PACIPENEICHUS U €€ CBOMCTBA.

47

Ciy4aifHble BEJIMYUHBI.
CBs13p Mex 1y nudQepeHInANFHON 1 HHTETPaTbHON QYHKIINEH pacipeneneHus. PaBHoOMepHOE, HOpMabHOE,
IMOKa3aTeJIbHOC paCpeACIICHUC.

48

Crny4aifHble BETMYUHBI.

YucioBble XapaKTePUCTHKU CITy4alHbBIX BEJIMYMH (MaTeMaTHUeCKOe OXKUIaHUE, TUCIePCHs, CPeaHee
KBaJ[paTH4ECKOE OTKJIOHEHHE, HaYaJIbHbIE U [IEHTPAJIbHbIe MOMEHTHI, MOJIa, MeJIaHa, KO3 (QUIHMEHTH
aCHMMETPHUH U JKCIIECCa) U UX CBOHCTBA.

4.3. CamocrosiTenpHas padoTa 00y4Jaromuxcs.

o/

Bun camocrositensHoOM paboTh

Jluneitnas anre6pa.
I/I3yquHe JICKIITMOHHOI'O MaTte€puaja. Brimosinenue WHAWBUIYAJTbHOTO 3a1aHUA. HO}IFOTOBKa K IPAKTUYCCKUM
3aHATHAM.

[Ipenen byukmmm.
I/ISYLICHI/IC JICKIIMOHHOI'O MaTepuaja. Brmoinnenue HWHAWBUAYAJIbHOTO 3aJaHUs. HOHFOTOBKa K IPaKTUYCCKUM
3aHATUAM.

[TpousBoaHas GyHKIIMN OJHON IEPEMEHHOI.
I/IayquHe JICKIITMOHHOI'O MaTe€puraja. Brmonaenne WHAWBUIYAJTbHOTO 3aJaHUs. HO]IFOTOBKa K IPaAKTUICCKUM
3aHATHAM.

[IpousBoaHas GyHKIUU IBYX MEPEMEHHBIX.
HSy‘IeHI/IC JICKIIMOHHOI'O MaTepuaja. Brimonnenne HWHAWBUAYAJIbHOTO 3aJaHUs. HOHFOTOBK& K MMPaKTUICCKUM
3aHATUAM.

OrnpenesieHHbl U HEOPEIETICHHBIBIA HHTErPAJIbI.
I/ISY‘ICHI/IC JICKIIMOHHOI'O MaTepuaja. Brimonnenne WHAWBUAYAJIbHOTO 3aJaHUs. HO[[FOTOBKa K IPaKTU4YCCKUM
3aHATHAM.

Panel




Bun camocrositensHOM paboTh

I/ISy'-ICHI/IC JIEKHUOHHOI'O MaTe€puaia. Brimonnenne WHANBUAYAJIbHOT'O 3a1aHUs. HOZ[I‘OTOBKa K IIPAKTUICCKUM
3aHATHAM.

7 |duddepenunanbHble ypaBHCHHS.
I/I3yquI/1e JICKIIMOHHOI'O MaTepuaja. Brinonnenue WHAVWBUAYAJIbHOTO 3aJaHUs. HOZ[FOTOBKa K IPaKTUYCCKUM
3aHATHAM.

8 |CnyuaiiHbie COOBITHSI.
I/ISy'-ICHI/IC JIEKHUOHHOI'O MaTe€puaa. Brmoaenne WHIAVBUAYAJIbHOTO 3a1aHUs. HOHFOTOBK& K IMPaKTUICCKUM
3aHATHAM.

9 |CnyuaiiHble BEIUYUHBI.
I/I3yquI/1e JICKIIMOHHOI'O MaTepuaja. Brinmonnenue WHAVWBUAYAJIbHOTO 3aJaHUs. HOZ[FOTOBKa K IPaKTUYCCKUM
3aHATHAM.

10 | IToaroroBka K MPOMEXYTOYHOH aTTECTALINH.

11 | [ToaroroBKa K TEKyIIEMY KOHTPOJIIO.

4.4. ITpumepHbII IEpeUYeHb TEM KOHTPOJIBHBIX padoT
[IpousBoaHas GpyHKIUHU OAHOW NMEPEMEHHOM.

OHpCI[GJIGHHBIﬁ )51 HCOHpGI[GJ'IGHHI:Iﬁ HHTCI'PpaJIbl.

Pemenne nuddepeHunanbHbIX ypaBHEHUI.

5. Ilepeyenr wu3maHuii, KOTOpPHIE PEKOMEHIYETCS HCIOJIb30BaTh MpHU

OCBOCHUHU JUCIUIUIMHBI (MOIYJIA).

11\;.911 bubnmnorpaduueckoe onucanue Mecro nocryna

1 Wneun, B. A. Marematuuecknii ananu3 B 2 4. Yacte 1 B 2 ku. | https://urait.ru/bcode/491294
Knwura 1: yue6nuk s By308 / B. A. Unwsun, B. A. (nata obpareHus:
CanoBumnunii, b. X. CennoB. — 4-e u3za., nepepa0. u 1010. — 02.04.2022).

Mocksa : U3narensctBo FOpaiit, 2022. — 324 c. — (Beicuee
obpaszosanue). — ISBN 978-5-534-07067-5.

2 | Beiciras Matematuka : yueOHOe nocobue a4 By3oB / B. C. https://urait.ru/bcode/468424
[MunayeB. — 8-e uzn., mepepad. u qom. — Mockaa : (mata obpareHmsL:
N3narensctBo FOpaiit, 2021. — 447 ¢. — (Bsiciiee 24.01.2022). - Texcr:
obpazoBanue). — ISBN 978-5-534-12319-7. SIICKTPOHHBIA.

3 Opnosa, U. B. JIuneiinas anredpa u aHanuTu4eckas https://urait.ru/bcode/456460
TeOMEeTpPHSI JIJIsl 3KOHOMUCTOB : YY€OHHK U MPAKTUKYM JIJIst (nata obpameHus:
cpemHero npodeccuonansHoro oopazosanus / 1. B. Opiona, 24.01.2022). - Texcr:

B. B. Yrpo3os, E. C. ®unonoa. — Mocksa : U3aarenbcTBo OJEKTPOHHBIH.
FOpaiit, 2020. — 370 c. — (IIpodeccronanpHoe
obpazoBanue). — ISBN 978-5-534-10170-6.
4 JuddepeHnmanbubie ypaBHEHUS | y4eOHUK M IPAKTHKyM it | https://urait.ru/bcode/468795

By30B / T. B. MypaTtoBa. — Mocksa : M3aaTenscTBo FOpaiir, | (#ata obpameHus:
2021. — 435 c. — (Bsiciuee o6pasosanue). — ISBN 978-5- | 24.01.2022). - Texcr:
534-01456-3. JIEKTPOHHBIM.




5 Beicmias MmaremaTuka it SJKOHOMHUYECKOT0 OakajaBpuaTa : https://urait.ru/bcode/396602

yueOuuk u npaktukym / H. I11. Kpemep ; oTBeTCTBEHHBIN (nata obpareHus:
24.01.2022). - Tekcr:

3JIEKTPOHHBIH.

penaxrop H. LLI. Kpemep. — 4-e u3z., nepepad. u gom. —
Mocksa : U3narensctBo HOpaiit, 2017. — 909 ¢. —
(bakanaBp. Akanemuueckuii kypc). — ISBN 978-5-9916-

2773-3.

6 Matemarnueckuii aHam3. COOpHUK 3a/laHui: ydeOHOe URL:
noco6ue 1715 By30B / B. B. Jlorunosa [u 1p.]; mo o6meit https://urait.ru/bcode/493329
penakuueit E. T. ITIIOTHUKOBOR. — 2-¢ U3/, UCIp. U JoI. — | (aTa odpaiemnus:
Mocksa: Uznarensctso FOpaiit, 2022. — 206 c. — (Bricmee 02'04'2022)': Texcr:
o6pasosanue). — ISBN 978-5-534-11516-1. DJICKTPOHHDIH.

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHAIBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIIOJIL30BATHCS IIPH
OCBOCHUU JUCHUILUIUHBI (MOYJIA).

1. Hayuno-rexuuueckas 6ubnuorexka PYT (MUUNT) http://library.miit.ru

2. DnexTpoHHO-OubOIMoTeuHas cucrema «Jlanbyhttp://e.lanbook.com/

3. Hayuno-texaunueckas oudauorexka PYT (MUUT) UDD http://ml.miit-ief.ru
4. ObpazoBareinbHas wiaTdopma AJisi YHUBEPCUTETOB U KoJuiemkeit FOpaiit
https://urait.ru/

7. llepedyeHb  JUIEH3UOHHOTO M  CBOOOJHO  PacHpoOCTPaHSIEMOIO
IpPOrpaMMHOr0 00€cleyeHus, B TOM YHCIE OTEYECTBEHHOTO IPOU3BOJICTBA,
HEO0OXOJIMMOTO /I OCBOCHUS JUCIUTIIMHBI (MOTYJIs).

Microsoft Office, MicrosoftTeams.

8. OmnucaHue MaTepuaJbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOM it
OCYILECTBJICHUSI 00pa30BaTEILHOTO Mpoliecca Mo TUCIUILIMHE (MOIYIIIO).

Heo6xonumoe o6opyoBanue

AyauTOpuu I IPOBEACHHUS 3aHATHN JOJIKHBI OBITh OCHAIICHBI:

- MYJbTHUMEIUWHBIM 000pYyIOBaHHEM (MCTOJB3YeTCsS B JICKIIMOHHON (opme
3aHSITHI): CIIOCOOCTBYET MOBBIIIICHUIO MHTEpEeca K HOBOMY Y4eOHOMY Marepuany,
yBEIMYMBACT OOBEM ycBamBaeMoW HWH(OpPMAIMU; TO3BOJSAT B XOJ€ JIEKIUU
OCYIIECTBIISATH KOHTPOJIb, BHITTOTHSIONUN (DYHKIIMIO POBEPKU YPOBHS BOCTIPUSATHS
U YCBOEHHUS CTyJE€HTAaMH Y4YeOHOTO0 MaTepuaya, OTIACIbHBIX €ro TMOJIOKEHUH, a
Takke (PYHKITUIO MOBBIIICHUS] aKTUBHOCTH CTYICHTOB;

- KOMITBIOTEPHBIM 000PYIOBaHUEM (HUCIIONB3YETCS Ha IPAKTHICCKUX 3aHATHIX
IPU TOATOTOBKE W TMPOBEICHUN TECTHPOBAHHS C IENbI0 TEKYIIETO W HWTOTOBOTO
KOHTPOJIS)



9. ®opma pOMEKYTOUHOM ATTECTALINU:

DK3aMmeH B 3 ceMecTpe.
3auer B 1, 2, 4 cemecTpax.

10. OueHouHbIE MaTEpHUAIBI.

OHCHO‘{HBIG MaTcpuaiibl, IIPUMCHACMBIC IIPHU IIPOBCIACHHUU HpOMG)KYTO‘IHOﬁ

arrecraniuuy, pa3pa6aTBIBaIOTCﬂ B COOTBCTCTBUU C JIOKAJIbHBIM HOpMaTI/IBHBIM AKTOM
PYT (MUUT).
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